Objective. This study aimed to identify socioeconomic correlates of computer/Internet use among parents of overweight preschool-aged children. Methods. A total of 470 baseline participants in a trial to prevent obesity in children 2 to 6.9 years old with body mass index ≥95th percentile or 85th to 95th percentile with one overweight parent were studied. Interviews with parents used Health Information National Trends Survey questions. Results/conclusions. Overall, 94% of the participants had home computers and 93% reported Internet usage. In adjusted models, parents with ≤college degree (odds ratio = 4.8; 95% confidence interval = 1.2-18.3) or with household income ≤$50 000 (odds ratio = 7.6; 95% confidence interval = 2.2-26.8) had decreased likelihood of computer ownership. Of parents who reported going online, 63% used Internet to look for health/medical information for themselves and 42% for their children. Parents with ≤a college degree or with body mass index <25 kg/m 2 were less likely to use Internet. Results support using the Internet for early childhood obesity prevention with enhanced outreach efforts for low socioeconomic status families.
Introduction
In the United States, childhood obesity is highly prevalent and spares no age group. The National Health and Nutrition Examination Survey indicates that rates of obesity among preschool-aged children (2-5 years old) almost doubled from 1988-1994 (7%) to 2003-2006 (12.4%). 1, 2 Overweight and obesity in early childhood increase the risk for social discrimination, sleep apnea, high cholesterol, high blood pressure, type 2 diabetes, and obesity later in life. [3] [4] [5] Family-based interventions elicit behavior change in children [6] [7] [8] [9] and lend themselves well to the preschool-age group when parents still have control over their children's environment.
As outlined in the Institute of Medicine's recommendations on preventing childhood obesity, the complex causes of childhood obesity require multicomponent intervention efforts to slow its growing prevalence. 10 One promising modality to include in multicomponent family-based prevention efforts is the Internet; 77% of the US adult population used the Internet in 2010. 11 Overall, 80% of adult Internet users seek health and medical information online, with 49% of users looking for information on diet and nutrition and 44% for exercise and fitness information. 12 Differences in Internet use have been documented across age, income, and education levels, 13 but this digital divide is decreasing with the overall growth of the Internet. [14] [15] [16] Now used in obesity interventions among adults, the Internet could also be used as part of interventions to address obesity prevention in young children. [17] [18] [19] However, little is known on the Internet use of parents with overweight and obese preschool children.
The purpose of this article is to identify sociodemographic correlates of computer ownership and Internet use among parents of overweight and obese preschool children enrolled in an obesity prevention trial and to describe parents' health-seeking behavior on the Internet.
Methods

Study Design and Setting
This was a cross-sectional study of overweight and obese preschool-aged children enrolled in a cluster-randomized controlled trial called High Five for Kids. The trial took place in 10 primary care pediatric practices of Harvard Vanguard Medical Associates, a large multispecialty group practice in Massachusetts with privately insured and Medicaid-insured patients. The aim of the parent study is to assess a primary care practice change intervention to prevent obesity among children aged 2 through 6.9 years at elevated risk of obesity and is described elsewhere. 20 The study was approved by the Institutional Review Boards of Harvard Pilgrim Health Care and the Harvard School of Public Health.
Participants
To be eligible, children had to be 2 to 6.9 years with an age-and sex-specific body mass index (BMI) ≥95th percentile or an age-and sex-specific BMI between the 85th and 95th percentile with at least one overweight parent (BMI ≥ 25 kg/m 2 ). Responding parents needed to be comfortable speaking English or Spanish and to plan to continue their children's primary care with the current pediatric office for the subsequent 2 years. Children were excluded if they had a chronic condition that would limit the ability to measure their height and weight or that could interfere with their growth, physical activity, or ability to comply with dietary recommendations. Children were also excluded if they were already enrolled in a formal weight management program. Details of recruitment are described elsewhere. 20 We enrolled 475 children in the study. We excluded 5 children for whom someone other than the child's mother or father completed the baseline interview, leaving 470 children in the analysis cohort.
Outcome Measures
Using a structured 25-minute interview script, trained research assistants interviewed parents of eligible children by phone in English or Spanish between August 2006 and May 2008. Parents received a $20 gift card as appreciation for their time. The baseline survey included questions about parent computer and Internet use that we modified from the Health Information National Trends Survey. 21 The initial questions were as follows: "Is there a computer in your home?" and "Do you ever go online to access the Internet or to send and receive e-mail?" To parents who answered "yes" to that question, we asked, "In the past 12 months, did you use the Internet to look for health or medical information for yourself?" and "In the past 12 months did you use the Internet to look for health or medical information for your child?" Sociodemographic and anthropometric measures collected from the child's electronic medical record included the child's age, gender, and BMI, which trained clinical assistants measured. In the baseline telephone survey parents reported child's race/ethnicity, which we categorized as white, black, Latino, or other (children with other or more than one race/ethnicity). If the parent reported the child's ethnicity as Latino, we categorized the child as Latino regardless of race. To ascertain parent BMI, we first asked respondents to report their own height. Based on that height we read a series of weight ranges that corresponded to normal (BMI < 25.0 kg/m 2 ), overweight (BMI = 25.0-29.9 kg/m 2 ), and obese (BMI ≥ 30.0 kg/m 2 ) BMI categories. We asked the parent to identify which range captured his or her current weight. The respondent also reported the same for the spouse or partner. Parents also reported their educational attainment, marital status, and annual household income.
Data Analysis
We first conducted descriptive statistics of child and parent sociodemographic and anthropometric characteristics overall and by each computer/Internet question, reporting the mean (SD) for continuous variables and n (%) for categorical variables. We then conducted unadjusted and multivariable logistic regression models for each of the outcomes, modeling the odds of not owning a home computer, not going online to access the Internet, and among Internet users, not using the Internet to look for health and/or medical information for themselves and their child. Using generalized linear mixed models to correct for clustering by study site, we also adjusted multivariable models for child age, gender, race/ethnicity, continuous BMI; parental BMI categories; the responding parent's education, marital status, and household income. We conducted the entire analysis using SAS version 9.2 (SAS Institute, Inc, Cary, NC).
Results
Participant Characteristics
Characteristics of the 470 parent-child pairs are presented in Table 1 . Children's mean (SD) age was 5.0 (1.2), mean (SD) BMI was 19.2 (2.3), 52% were male, Abbreviations: SD, standard deviation; BMI, body mass index. a Question restricted to those who answered yes to using the Internet (n = 438).
57% were obese (BMI ≥ 95th percentile) and 56% were white. In total, 54% of parent respondents were obese (≥30 kg/m 2 ), 76% were married, 61% had at least a college degree, and 71% had household incomes >$50 000. Because of the eligibility criteria, only 18% of parents had normal BMI. Table 1 also shows the distribution of parent-child characteristics across computer, Internet, and health-seeking behavior questions.
Computer and Internet Access and Use
Overall, 440 (94%) parents had a home computer, and 438 (93%) parents reported ever going online to use the Internet or email. Among the 438 parents who reported ever going online, 276 (63%) used the Internet to look for health/medical information for themselves in the previous 12 months and 186 (42%) for their children.
In unadjusted models, Latino participants were more likely not to have a home computer than white participants (odds ratio [OR] = 2.6; 95% CI [confidence interval] = 1.06-6.34). However, adjustment for parental and child characteristics, specifically education, marital status, and income, nullified this association (OR = 0.71; 95% CI = 0.24-2.11). In adjusted models, parents with less than a college degree (OR = 4.8; 95% CI = 1.2-18.3) or with household income ≤$50 000 (OR = 7.6; 95% CI = 2.2-27.8) were more likely to not have a home computer. In adjusted models, parents with less than a college degree (OR = 16.9; 95% CI = 3.4-84.7) or with BMI < 25 kg/m 2 (OR = 8.4; 95% CI = 1.5-48.0) were more likely not to use the Internet. (Tables 2 and 3 ) There were no substantial differences in characteristics among those who used the Internet to look for health or medical information for themselves or their child versus those who did not. For example, in adjusted models, parents with less than a college degree were just as likely as those with a college degree to use the Internet to access health information for themselves (OR = 1.17; 95% CI = 0.71-1.92) and their child (OR = 0.91; 95% CI = 0.56-1.47).
Discussion
In this study of computer and Internet use among parents of preschool-aged children enrolled in an obesity prevention trial, we found that computer ownership and use of the Internet was high. Despite these high rates, both computer ownership and use of the Internet were lower among parents with less education, as previously reported among adults 13 and computer ownership was also lower among participants from lower income household. Differences in computer ownership and use by socioeconomic position, sometimes called "the digital divide," are decreasing as overall computer use continues to climb. [14] [15] [16] Parents in our study were more likely to use the Internet (93%) compared with the general US adult population (77%). 11 This finding is possibly because of the relatively high educational and income levels of the High Five for Kids population. The Pew Research Center's Internet & American Life Project's Internet Survey shows that rates of Internet use increases with income and educational attainment, with top categories reaching 90% Internet use. 11 Although parental age was not measured in this study, we hypothesize that parents of preschool-aged children are younger than the general US adult population and according to Pew Research Center's Internet Survey, rates of Internet use increase as age decreases. 11 Overall, the high usage rate implies that parents of preschool-aged children are a ripe audience for Internet-based interventions. We also found that parents with normal (vs elevated) weight status were less likely to use the Internet, an unexpected finding that warrants further investigation. In this study, 63% and 42% of parents reported going online to look for health or medical information for themselves and their preschool-aged children, respectively. These rates are based on one general question in the absence of an intervention. It is possible that with a dedicated intervention that offers specific health information for a child's condition, rates would be higher. Studies have shown that parent-focused interventions lead to behavior changes in children. [6] [7] [8] [9] Also, we and others have shown that interactive Internet-based interventions can lead to beneficial weight changes in adults. 18 Our results raise the possibility that a parentfocused intervention that incorporates an interactive Internet component could be effective for obesity prevention in young children.
Several limitations should be considered when interpreting the results of this study. The study population as a whole had relatively high educational and income levels and thus results may not be generalizable to a more disadvantaged population. Furthermore, since the majority of parents and all of the children were either overweight or obese the results may not be generalizable to a population with normal weight status. Finally, we did not assess the use of mobile technology such as Smart Phones or other interactive devices. Thus, we were not able to determine whether mobile Internet use was another potential component to be considered in future childhood obesity studies.
